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Abstract

Background: Abnormal bulbocavernosus reflex latency and subse-
quent improvement is an objective measure of improvement after di-
rected pelvic floor physical therapy. The aim of the study was to uti-
lize bulbocavernosus reflex testing as an objective measure of pelvic 
floor rehabilitation success in the treatment of urinary incontinence 
(UI) in a large screened population.

Methods: This was a retrospective case series of 95 women with 
UI who were found to have abnormal bulbocavernosus reflex tests 
(UroVal System), then treated with guided pelvic floor exercise pro-
gram for 6 - 12 weeks that included electrical stimulation. Charts 
were reviewed for demographics, prior treatment, baseline and post-
treatment bulbocavernosus reflex latencies, pre- and post-treatment 
anal manometry, number of daily incontinence episodes, pad counts, 
patient perception of improvement using satisfaction at the conclu-
sion and at 6 - 24 months post-treatment. Pre-to-post mean differenc-
es were calculated using paired t-tests with 95% bootstrap confidence 
based on 10,000 permutations.

Results: Significant differences were found in pre- and post-treat-
ment bulbocavernosus reflex latency (85.0 vs. 35.4 ms, P < 0.001), 
anal manometry (40.2 vs. 56.4 ms, P < 0.001), pad counts (1.0 vs. 
0.1 per day, P < 0.001), and incontinence episodes (1.8 vs. < 1.0 per 
day, P < 0.001). Perceived improvement was 80% (standard deviation 

(SD) 17.8%) at the conclusion of treatment. At 6 to 24 months post-
treatment, satisfaction persisted at 93% (SD 12.5%).

Conclusions: The bulbocavernosus reflex is an effective objective 
screening tool to establish pelvic neuromuscular dysfunction. Ab-
normal bulbocavernosus reflex latency and subsequent improvement 
after guided pelvic floor rehabilitation is an objective measure that 
can be used in conjunction with the patient’s subjective improvement.

Keywords: Bulbocavernosus; Pelvic floor physical therapy; Urinary 
incontinence; Bulbocavernosus reflex

Introduction

Urinary incontinence (UI) is a common and frequently under-
reported problem leading to significant impacts on quality-
of-life measures [1, 2]. It affects up to 52% of women in the 
United States alone [3] and both the International Continence 
Society (ICS) and the International Urogynecological Associa-
tion (IUGA) recommend pelvic floor muscle (PFM) therapy as 
a first-line treatment [1-6]. However, both the optimal methods 
for quantification of PFM strength and the modalities in pelvic 
floor rehabilitation (PFR) remain unclear [3, 4]. Interpretation 
of many studies is limited by poor design, insufficient sample 
size, and lack of data in female subjects leading to the inability 
to make definitive, objective conclusions regarding particular 
treatment benefits. Supervised treatment appears to be superior 
to individual non-supervised therapy [4]. However, randomized 
controlled trials also show conflicting results when comparing 
adjunct outpatient treatment such as biofeedback in addition 
to guided PFM training [5-7]. In our institution, we performed 
baseline and post-treatment bulbocavernosus reflex testing us-
ing a device (UroVal, BRS: Bulbocavernosus Reflex System) 
followed by electrical stimulation and supervised guided pelvic 
floor exercise by technicians trained specifically for this instruc-
tion. A smaller study published in 2018 demonstrated a high de-
gree of effectiveness using similar techniques including electri-
cal stimulation but was under-powered [8]. Our study expands 
on this earlier study and incorporates the BRS latency as an ob-
jective method to measure of pelvic neuromuscular function and 
improvement in a larger population of patients with UI [9, 10].
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Materials and Methods

We conducted a retrospective case series of women diagnosed 
with UI at the Pelvic Floor Rehabilitation Center at Women’s 
Health Center, Department of OB/GYN, UNLV School of 
Medicine, Las Vegas Nevada between June 2015 and Septem-
ber 2019. Patients were screened for pelvic floor dysfunction 
via a non-validated screening questionnaire. Women with UI 
based on the questionnaire were then evaluated with the bulbo-
cavernosus reflex using electromyography (BRS). This provides 
an objective measure, in milliseconds of latency, of the sacral 
nerve/anal sphincter complex to respond to clitoral and/or vul-
var stimulation. We used the UroVal Bulbocavernosus Reflex 
System (UroVal BRS, Uroval Inc., Manhattan, KS) to obtain 
these measurements. Figure 1 shows normal and abnormal BRS 
latency examples. Clinically, this reflex is painlessly elicited by 

mechanical stimulation of the clitoris and/or vulva, in response 
to which there is anal sphincteric contaction [11]. In our study, 
BRS was considered abnormal with a latency of more than 45 
ms. This cutoff was chosen based on well-established data in 
women where the upper limits of latency ranged from 40 to 46.8 
ms [12-14]. Weekly treatments of guided pelvic floor training 
in conjunction with 200 Hz electrical stimulation and peak anal 
manometry were completed for a planned 8-week treatment 
course. Charts were reviewed for age, parity, mode of delivery, 
comorbidities, body mass index, smoking status, pelvic organ 
prolapse (POP), medical therapy, and prior treatment (Table 1). 
Baseline and post-treatment measures of BRS latency, peak anal 
manometry (mm Hg), number of UI episodes, and number of 
pads used were recorded. The primary outcome was BRS la-
tency. Secondary outcomes were the changes in UI episodes per 
day, pads used, peak anal manometry measurements in mm Hg, 
and overall satisfaction. This study was approved by the UNLV 

Figure 1. Normal bulbocavernosus reflex latency test above with latency 33 ms. Abnormal bulbocavernosus reflex latency test 
below with latency 72 ms (Red line above corresponds with tap initiation; blue line above corresponds with the surface electro-
myography response from the anal sensor).
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Table 1.  Participant Baseline Characteristics

Characteristics N Min Median Max Mean SD
Continuous measures
  Age 93 18 53 96 50.9 17.07
  Symptom duration 78 0.1 3.6 21 3.6 4.25
  Daytime voiding frequency 78 1.5 6 17 7.3 3.50
  Nighttime voiding frequency 78 0 2.5 7.5 2.2 1.47
  Caffeine daily intake (mL) 70 0 355 1,538 369.7 312.30
  Fluid daily intake (mL) 83 355 1,301 3,785 1,537.8 833.09
  Number of accidents per day 86 0 1 8 1.5 1.81
  Number of vaginal deliveries 90 0 2 5 1.6 1.28
  Number of C-sections 90 0 0 3 0.3 0.61
  Number of episiotomies 90 0 0 5 0.5 0.78
Categorical measures Category N %
  Type of pad Diapers 7 7.4

Face towels 1 1.1
None 1 1.1
Pads 4 4.2
Panty liners 8 8.4
Regular pads 3 3.2
Underwear 5 5.3

  Alcohol consumption No 52 54.7
Yes/occasionally 39 41.1
Not reported 4 4.2

  Bowel habits Constipation 3 3.2
Diarrhea 1 1.1
Fecal incontinence 1 1.1
Regular 15 15.8
Not reported 75 78.9

  Pregnant/trying to conceive No 89 93.7
Yes 2 2.1
Not reported 4 4.2

  Diagnoses (can be multiple) Chronic pelvic pain 7 7.4
Constipation 1 1.1
Cystocele 1 1.1
Dyspareunia 1 1.1
Frequency of urination 37 38.9
Incomplete bladder emptying 2 2.1
Mixed UI 2 2.1
Muscle spasm 1 1.1
Pelvic pain 10 10.5
Prolapse 5 5.3
Rectocele 1 1.1
Sexual dysfunction 3 3.2
Stress UI 61 64.2
Urge UI 28 29.5
Urgency of urination 1 1.1
Not reported 11 11.6

SD: standard deviation; UI: urinary incontinence.
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Institutional Review Board. This study was conducted in com-
pliance with the ethical standards of the responsible institution 
on human subjects as well as with the Helsinki Declaration.

Summary descriptive statistics were calculated for all var-
iables, both continuous and categorical. Data that were bound-
ed (e.g., “1 - 2 pads”) were converted to the mean of the range 
for analysis. Caffeine intake was converted to milliliters under 
the assumption that approximately 240 mL represented the re-
ported “1 cup” of coffee and that approximately 355 mL rep-
resented “1 can” of caffeinated beverage. Similarly, bottles of 
water were converted to milliliters under the assumption that 
“1 bottle” represented approximately 470 mL, unless otherwise 
indicated. Differences between time one measurements and 
time two measurements (pre-to-post differences) were tested 
for significant change using a paired-samples t-test. Normality 
of the data was investigated using the Shapiro-Wilk test along 
with investigation of measures of skewness and kurtosis. Ow-
ing to somewhat skewed distributions, nonparametric analyses 
with exact P-values were calculated; however, the statistical 
results were identical to the parametric equivalents and hence 
the results of the parametric alternative are provided. Addition-
ally, we reported 95% bootstrap confidence intervals based on 
10,000 permutations for each statistical test.

Results

A total of 95 patients with UI were included in the analysis. 
The median age was 53 with an average duration of symp-
toms of 3.6 years. The number of treatments ranged from 4 to 
16 (mean = 9). Pre- and post-treatment significant differences 
were found in several areas. The bulbocavernosus reflex la-
tency was reduced with the mean reflex improved from 85.0 to 
35.4 ms (P < 0.001). Maximum BRS at baseline was 273 ms 
and maximum at completion of treatment was 77 ms. Anal ma-

nometry was improved from 40.2 to 56.4 mm Hg (P < 0.001). 
Minimum anal manometry at baseline was 0.8 mm Hg and 
minimum at completion was 1.8 mm Hg. Pad count also de-
creased with treatment from 1.0 to 0.1 mean/median pads per 
day (P < 0.001). Maximum numbers of pads improved from 8 
to 2. Incontinence episodes decreased from 1.8 to < 1.0 per day 
(P < 0.001). Maximum incontinence episodes improved from 
9 to 1 per day. Perceived improvement was noted in 80% of 
patients (standard deviation (SD) 17.8%). At 6 to 24 months 
post-treatment, satisfaction was 93% (SD 12) (Table 2).

Voiding frequency ranged from an average nighttime fre-
quency of 2 to a mean daytime frequency of 7; daily UI epi-
sodes were common, with a minimum of 0 leaks per day and 
a maximum of 9 (mean of 1.5). Fifty-four percent of patients 
reported no alcohol consumption. Patients reported an average 
intake of 355 mL of caffeinated products daily, and an average 
of 1,301 mL of total fluids daily. The most common presenting 
diagnoses included stress UI (64%), frequent urination (39%), 
urgency UI (30%), and pelvic pain (11%) (Table 1).

Discussion

The bulbocavernosus reflex is important for the neuromuscu-
lar assessment of patients with lower urinary tract dysfunction 
[11]. In our population of patients with UI, neuromuscular pel-
vic floor dysfunction was objectively established with screen-
ing BRS. Finding a consistent and standardized screening and 
treatment methodology for an effective PFR treatment regimen 
that is both objective and provides subjective effectiveness has 
been limited in the past due to small study sample sizes, poor 
methodology, or conflicting results. While this study is a retro-
spective analysis with the inherent limitations that are associ-
ated with this type of approach, the results in this large sample 
suggest that screening for baseline neuromuscular dysfunction 

Table 2.  Participant Outcome Statistics

Variable N Min Median Max Mean SD ta P Mean differenceb 95% bootstrap CI of  
differencec

BRS baseline 95 37 82 273 85.0 26.86 -16.27 < 0.001 -49.6 -58.33, -45.95
BRS PT 95 7 34 77 35.4 13.65
Manometry baseline 95 0.8 36 115.9 40.2 28.75 5.27 < 0.001 16.2 7.56, 25.58
Manometry PT 95 1.8 51.9 168.4 56.4 33.91
Number of pads Baseline 85 0 0 8 1.0 1.57 -6.12 < 0.001 -1.0 -1.34, -0.71
Number of pads PT 90 0 0 2 0.1 0.28
Number of leaks Baseline 86 0 1 9 1.8 2.17 -7.64 < 0.001 -1.8 -2.09, -1.24
Number of leaks PT 89 0 0 1 0.01 0.11
Number of treatments 95 4 8 16 8.8 2.48
Perceived improvement 95 20% 80% 100% 80% 17.79%
Level of satisfaction 26 50% 100% 100% 92.7% 12.5%

aBased on paired t-test. Note that these results were the same statistically as the results of the nonparametric tests. bBased on (time 2 - time 1); a 
positive difference denotes an increase in score, and a negative difference denotes a decrease in score. cBased on 10,000 bootstrap resamples of 
the data. Note that intervals not containing “0” are significant. BRS: Bulbocavernosus Reflex System; CI: confidence interval; PT: post-treatment; SD: 
standard deviation.
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with the BRS, followed by pelvic floor training and electrical 
stimulation in patients with abnormal BRS results may serve as 
a model for a standardized treatment. Although this is a case 
series without a comparison group, given the symptomatic and 
objective improvement shown in this study, we believe this to 
be a promising treatment model. However, we acknowledge that 
prospective comparison studies will be required to validate our 
approach to treating this disorder. Long-term follow-up of these 
patients and retreatment with these techniques is needed to eval-
uate for continued patient satisfaction and reduction or modera-
tion of symptoms. We believe the strengths of this study include 
the objective measures of success and large sample size. We also 
acknowledge the weaknesses that include the retrospective de-
sign, lack of a comparison group, lack of long-term follow-up, 
and the lack of validated questionnaires. Future research should 
include a randomized controlled trial to assess utility of the BRS 
in a large population-based prospective trial.
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